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1
IMAGE TRANSMISSION TERMINAL

The present application is a Continuation Application of
International Application No. PCT/JP2010/002567, filed on
Apr. 8, 2010, claiming priority on Japanese Patent Applica-
tion No. 2009-097012, filed on Apr. 13, 2009, the content of
which is incorporated herein by reference in their entirety.

TECHNICAL FIELD

The present invention relates to an image transmission
terminal that wirelessly transmits image data.

TECHNICAL BACKGROUND

In recent years, improvements have been made in the early
discovery and diagnosis accuracy of lesioned portions by
endoscopy. Moreover, a variety of treatment tools for use in
an endoscope have been developed. As a result, even greater
levels of performance are anticipated from endoscopes. How-
ever, image data for a body cavity interior which is captured
by a conventional endoscope is transmitted by wire using an
image transmission cable (referred to below as a ‘cable’)to a
display apparatus set up at a location separated from the
endoscope. Because of this, the positional relationships
between a user, a test subject, and the display apparatus are
limited by the cable.

Therefore, for example, in Japanese Unexamined Patent
Application, First Publication No. H6-335450, an endoscope
has been proposed in which image data captured by an endo-
scope is transmitted by wireless to a display apparatus. In this
endoscope, there are no limits on the positional relationships
between the user, the test subject, and the display apparatus,
and neither are there any hindrances to the operation of the
endoscope by the user.

Furthermore, in order to improve the early discovery and
diagnosis accuracy of lesioned portions, further increases in
image quality are sought in static image data which is photo-
graphed using an endoscope. As a consequence, there is a
demand for static image data photographed by an endoscope
to be either uncompressed data, or lossless compressed data
in which absolutely no data loss is caused by the expansion
processing, or lossy compressed data in which only slight
data loss is caused by the expansion processing.

Furthermore, in moving image data, because the image
frames are continuously updated, there is very little obvious
deterioration in image quality. In contrast, in static image data
in which the image frames are not updated, because the dete-
rioration in image quality is obvious when a comparison with
the same image frame is made, there is a demand for the
quality of static image data to be higher than that of moving
image data.

MEANS FOR SOLVING THE PROBLEM

An image transmission terminal of the present invention
includes: an image capture unit that outputs pixel signals that
correspond to an amount of light irradiated onto an imaging
element; an image data generating unit that generates and
then outputs image frame data based on the pixel signals; a
first image data compression unit that compresses the image
frame data at a predetermined compression rate and then
outputs the image frame data; a second image data compres-
sion unit that either leaves the image frame data uncom-
pressed or compresses the image frame data at a lower com-
pression rate than the predetermined compression rate and
then outputs the image frame data; an image selection unit
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that receives an operation input from a user, and that, based on
the operation input, selects the image frame data captured by
the image capture unit; an image data storage unit that, in
accordance with the selection made by the image selection
unit, stores the image frame data output from the second
image data compression unit; and an image transmission unit
that wirelessly transmits the image frame data output from the
first image data compression unit.

Inthe image transmission terminal of the present invention,
it is preferable for there to be provided an operating unit that
receives a communication disconnection command operation
performed by a user, and outputs an operation signal based on
this operation, and for the image transmission unit to wire-
lessly transmit the image frame data stored in the image data
storage unit when it receives the operation signal.

Inthe image transmission terminal of the present invention,
when the image frame data is selected, it is preferable for the
image selection unit to interrupt the wireless transmission of
the image frame data output from the first image data com-
pression unit, and to wirelessly transmit the image frame data
stored in the image data storage unit.

Inthe image transmission terminal of the present invention,
it is preferable for the image data storage unit to be a remov-
able storage medium.

Inthe image transmission terminal of the present invention,
it is preferable for the image data storage unit to be provided
with an external interface.

Inthe image transmission terminal of the present invention,
it is preferable for the image transmission terminal to wire-
lessly transmit the image frame data stored in the image data
storage unit during a period when a wireless transmission of
the image frame data output from the first image data com-
pression unit has stopped.

In addition, as a result of the image transmission terminal
wirelessly transmitting static image data that has a large data
size during blank periods of the moving image transmission,
a user is able to obtain high-quality static image data on a
display apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of an endoscope according to an
embodiment of the present invention.

FIG. 2 is a block diagram of a display apparatus according
to an embodiment of the present invention.

FIG. 3 is an operation flowchart of an endoscope according
to an embodiment of the present invention.

FIG. 4 is an operation flowchart of a display apparatus
according to an embodiment of the present invention.

FIG. 5 is a block diagram of an endoscope according to an
embodiment of the present invention.

FIG. 6 is a block diagram of a display apparatus according
to an embodiment of the present invention.

FIG. 7 is a view showing the packet data transmission
timings of a first wireless transmitting unit 50 and the packet
data transmission timings of a second wireless transmitting
unit 53.

FIG. 8 is an operation flowchart of an endoscope according
to an embodiment of the present invention.

FIG. 9 is an operation flowchart of a display apparatus
according to an embodiment of the present invention.

FIG. 10 is an operation flowchart of a display apparatus
according to an embodiment of the present invention.
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BEST EMBODIMENTS FOR IMPLEMENTING
THE INVENTION

First Embodiment

Next, embodiments of the present invention will be
described in detail with reference made to the drawings. FIG.
1 is a block diagram of an endoscope (i.e., an image trans-
mission terminal) according to the present embodiment. In
FIG. 1, an endoscope 10 is provided with an endoscope oper-
ating unit 11, an endoscope power supply 12, an endoscope
control unit 13, a light control unit 14, a light source unit 15,
a light emitting unit 16, an image capture unit 17, an image
data generation unit 18, a first image data compression unit
19, a wireless transmitting unit 20, a second image data com-
pression unit 21, and a first image data storage unit 22.

The endoscope operating unit 11 receives operation inputs
from a user and outputs operation signals to the endoscope
control unit 13 and the endoscope power supply 12. The
endoscope power supply 12 receives a communication con-
nection command from the endoscope operating unit 11 as an
operation signal. When the endoscope power supply 12
receives a communication connection command, it begins
supplying power to each block of the endoscope 10. The
endoscope power supply 12 also receives a communication
disconnection command from the endoscope operating unit
11 as an operation signal. When the endoscope power supply
12 receives a communication disconnection command, it
stops supplying power to each block of the endoscope 10 after
a predetermined length of time has elapsed since it received
the communication disconnection command. Note that the
timing at which the endoscope power supply 12 stops sup-
plying power may also be supplied as a command from the
endoscope control unit 13.

The endoscope control unit 13 receives light emission
amount data for the light irradiated inside the body cavity as
an operation signal from the endoscope operating unit 11, and
outputs light emission amount data to the light control unit 14.
When the endoscope control unit 13 receives a communica-
tion connection command from the endoscope operating unit
11 as an operation signal, it outputs to the wireless transmit-
ting unit 20 a communication connection command to open
communication with the wireless receiving unit 34 of the
display apparatus 30 shown in FIG. 2 (described below).
When, on the other hand, the endoscope control unit 13
receives a communication disconnection command as an
operation signal from the endoscope operating unit 11, it
outputs to the wireless transmitting unit 20 a communication
disconnection command to close communication with the
wireless receiving unit 34 of the display apparatus 30.

The endoscope control unit 13 receives a low (or non-)
compression data generation command (for example, a static
image photograph command) from the endoscope operating
unit 11 as an operation signal, and outputs a low (or non-)
compression data generation command to the second image
data compression unit 21. Note that the endoscope control
unit 13 may also be provided with a storage unit (not shown)
for storing parameters used in program operations and the
like.

The image capture unit 17 is provided with a solid state
image sensor as typified by, for example, a CCD (Charge
Coupled Device) image sensor (referred to below as a CCD),
and a CMOS (Complementary Metal Oxide Semiconductor)
image sensor (referred to below as a CMOS), and outputs to
the image data generation unit 18 pixel signals that corre-
spond to the amount of light irradiated onto the solid state
image sensor. The image data generation unit 18 generates
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4

image frame data based on the pixel signals input from the
image capture unit 17, and outputs image frame data to the
first image data compression unit 19 and the second image
data compression unit 21.

The first image data compression unit 19 performs intra-
frame compression on the image frame data at a high com-
pression ratio, and outputs the image frame data continuously
as moving image data to the wireless transmitting unit 20.

When the wireless transmitting unit 20 receives a commu-
nication connection command from the endoscope control
unit 13, it starts packet communication with the wireless
receiving unit 34 of the display apparatus 30 shown in FIG. 2
(described below). The wireless transmitting unit 20 also
executes modulation processing on the compressed image
frame data input from the first image data compression unit
19, and transmits packet data for the image frame data as a
wireless signal to the wireless receiving unit 34 of the display
apparatus 30 shown in FIG. 2 (described below). In contrast,
when the wireless transmitting unit 20 receives a communi-
cation disconnection command from the endoscope control
unit 13, it ends the packet communication with the wireless
receiving unit 34 of the display apparatus 30 shown in FIG. 2
(described below).

When the second image data compression unit 21 receives
the low (or non-) compression data generation command
from the endoscope control unit 13, it performs intra-frame
compression at a low compression ratio on the image frame
data, and then outputs the image frame data as static image
data to the first image data storage unit 22. Here, when the
image frame data is being extended, because this image frame
data has a high image quality, the compressed image frame
data which is output by the second image data compression
unit 21 is low-compression data that has fewer data losses
than the compressed image frame data output by the first
image data compression unit 19. Note that the second image
data compression unit 21 may output uncompressed data, or
may output lossless compressed data in which absolutely no
data loss is generated.

The first image data storage unit 22 receives compressed
image frame data from the second image data compression
unit 21 and stores this data. Note that the first image data
storage unit 22 may, for example, be a removable storage
medium such as a memory card. The first image data storage
unit 22 may also be provided with an external interface (not
shown), and after converting compressed image frame data
into data that conforms to a communication standard for
communicating with a peripheral device (not shown) of the
endoscope 10, the first image data storage unit 22 may output
the compressed image frame data to this peripheral device
(not shown).

The light control unit 14 drives the light source unit 15
based on light emission amount data input from the endo-
scope control unit 13. The light source unit 15 is provided, for
example, with a light emitting element such as an LED (Light
Emitting Diode). Furthermore, in accordance with the drive
signal from the light control unit 14, the light source unit 15
supplies light to the light emitting unit 16 via, for example, an
optical fiber. The light emitting unit 16 irradiates light sup-
plied in this manner to the interior of a body cavity.

FIG. 2 is a block diagram of a display apparatus according
to the present embodiment. A display apparatus 30 shown in
FIG. 2 is provided with a display apparatus operating unit 31,
a display apparatus power supply 32, a display apparatus
control unit 33, a wireless receiving unit 34, an image data
expansion unit 35, an image processing unit 36, a display unit
37, a second image data storage unit 38, and an external
interface 39.
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The display apparatus operating unit 31 receives operation
inputs from a user, and outputs operation signals to the dis-
play apparatus control unit 33 and the display apparatus
power supply 32. The display apparatus power supply 32
receives a communication connection command output from
the display apparatus operating unit 31 as an operation signal.
When the display apparatus power supply 32 receives the
communication connection command, this display apparatus
power supply 32 begins supplying power to each block of the
display apparatus 30. The display apparatus power supply 32
also receives a communication disconnection command from
the display apparatus operating unit 31 as an operation signal.
When the display apparatus power supply 32 receives a com-
munication disconnection command, this display apparatus
power supply 32 stops supplying power to each block of the
display apparatus 30 after a predetermined length of time has
elapsed since it received the communication disconnection
command. Note that the timing at which the display apparatus
power supply 32 stops supplying power may also be supplied
as a command from the display apparatus control unit 33.

When the display apparatus control unit 33 receives a com-
munication connection command from the display apparatus
operating unit 31 as an operation signal, it outputs to the
wireless receiving unit 34 a communication connection com-
mand to open communication with the wireless transmitting
unit 20 of the endoscope 10. When, on the other hand, the
display apparatus control unit 33 receives a communication
disconnection command from the display apparatus operat-
ing unit 31 as an operation signal, it outputs to the wireless
receiving unit 34 a communication disconnection command
to close communication with the wireless transmitting unit 20
of the endoscope 10.

When the wireless receiving unit 34 receives the commu-
nication connection command from the display apparatus
control unit 33, it begins packet communication with the
wireless transmitting unit 20 of the endoscope 10. In addition,
the wireless receiving unit 34 also executes demodulation
processing on the data received as a wireless signal from the
endoscope 10, and acquires from the packet data the com-
pressed image frame data transmitted from the wireless trans-
mitting unit 20 of the endoscope 10, and outputs the com-
pressed image frame data to the image data expansion unit 35
and the second image data storage unit 38. In contrast, when
the wireless receiving unit 34 receives a communication dis-
connection command from the display unit control unit 33, it
ends the packet communication with the wireless transmit-
ting unit 20 of the endoscope 10.

The image data expansion unit 35 performs expansion
processing on the compressed image frame data which is
input, and outputs the result to the image processing unit 36.
The image processing unit 36 performs image processing
such as noise reduction and enhancement processing and the
like on the expanded image frame data, and after the image
frame data has completed the image processing, the image
processing unit 36 outputs it to the display unit 37. The
display unit 37 displays the image-processed image frame
data as images on a display monitor or the like.

The second image data storage unit 38 stores compressed
image frame data which is input from the wireless receiving
unit 34. The external interface 39 acquires the compressed
image frame data from the second image data storage unit 38,
and after converting the compressed image frame data into
data which conforms to the communication standard for com-
municating with the peripheral device (not shown) of the
display apparatus 30, outputs the compressed image frame
data to the peripheral device (not shown).
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FIG. 3 is an operation flowchart for the endoscope accord-
ing to the present embodiment. The endoscope operating unit
11 receives operation inputs from a user, and outputs opera-
tion signals to the endoscope control unit 13 and the endo-
scope power supply 12. The endoscope power supply 12
receives a communication connection command from the
endoscope operating unit 11 as an operation signal, and
begins supplying power to each block of the endoscope 10.

The endoscope control unit 13 receives light emission
amount data for the light irradiated inside the body cavity as
an operation signal from the endoscope operating unit 11, and
outputs the light emission amount data to the light control unit
14. The light control unit 14 drives the light source unit 15
based on light emission amount data input from the endo-
scope control unit 13. The light source unit 15 supplies light
to the light emitting unit 16 via, for example, an optical fiber
in accordance with the drive signal from the light control unit
14. The light emitting unit 16 irradiates light supplied in this
manner to the interior of a body cavity.

The endoscope control unit 13 receives a communication
connection command from the endoscope operating unit 11
as an operation signal, and outputs to the wireless transmit-
ting unit 20 a communication connection command to open
communication with the wireless receiving unit 34 of the
display apparatus 30. The wireless transmitting unit 20
receives the communication connection command from the
endoscope control unit 13, and begins packet communication
with the wireless receiving unit 34 of the display apparatus 30
(step S1).

The image capture unit 17 to which power is being supplied
outputs to the image data generation unit 18 pixel signals that
correspond to the amount of light irradiated onto the solid
state image sensor (step S2). The image data generation unit
18 generates image frame data based on the pixel signals
input from the image capture unit 17, and outputs image
frame data to the first image data compression unit 19 and the
second image data compression unit 21 (step S3). The first
image data compression unit 19 outputs the image frame data
that has completed intra-frame compression to the wireless
transmitting unit 20 (step S4).

The endoscope control unit 13 determines whether or not it
has received a low (or non-) compression data generation
command (for example, a static image photograph command)
from the endoscope operating unit 11 (step S5). If the endo-
scope control unit 13 has not received a low (or non-) com-
pression data generation command (for example, a static
image photograph command) from the endoscope operating
unit 11 as an operation signal, the routine moves to step S8.

If the endoscope control unit 13 has received a low (or
non-) compression data generation command (for example, a
static image photograph command) from the endoscope oper-
ating unit 11 as an operation signal, it outputs a low (or non-)
compression data generation command to the second image
data compression unit 21. When the second image data com-
pression unit 21 receives the low (or non-) compression data
generation command, it outputs to the first image data storage
unit 22 the image frame data which has undergone intra-
frame compression (step S6). The first image data storage unit
22 receives the image frame data which has undergone intra-
frame compression (i.e., the low (or non-) compression data)
from the second image data compression unit 21 and stores
this data (step S7).

The wireless transmitting unit 20 executes modulation pro-
cessing on the compressed image frame data (i.e., high-com-
pression data) input from the first image data compression
unit 19, and transmits packet data for the image frame data as
a wireless signal to the wireless receiving unit 34 of the
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display apparatus 30 (step S8). When the wireless transmit-
ting unit 20 receives a communication disconnection com-
mand, it ends the packet communication with the wireless
receiving unit 34 of the display apparatus 30. If, on the other
hand, the wireless transmitting unit 20 has not received a
communication disconnection command, it returns to step
S2. The endoscope power supply 12 determines whether or
not it has received a communication disconnection command
from the endoscope operating unit 11 as an operation signal.
If the endoscope power supply 12 has received a communi-
cation disconnection command, it stops supplying power to
eachblock ofthe endoscope 10 after a predetermined time has
elapsed. If the endoscope power supply 12 has not received a
communication disconnection command, it returns to step S2
(step S9).

FIG. 4 is an operation flowchart for the display apparatus
according to the present embodiment. The display apparatus
operating unit 31 receives operating input from a user, and
outputs operation signals to the display apparatus control unit
33 and the display apparatus power supply 32. The display
apparatus power supply 32 receives a communication con-
nection command from the display apparatus operating unit
31 as an operation signal, and starts supplying power to each
block of the display apparatus 30.

The display apparatus control unit 33 receives the commu-
nication connection command from the display apparatus
operating unit 31 as an operation signal, and outputs to the
wireless receiving unit 34 a communication connection com-
mand instructing it to open communication with the wireless
transmitting unit 20 of the endoscope 10. The wireless receiv-
ing unit 34 receives the communication connection command
from the display apparatus control unit 33, and starts packet
communication with the wireless transmitting unit 20 of the
endoscope 10 (step Sal).

The wireless receiving unit 34 performs the modulation
processing on the data received as a wireless signal, and
acquires from the packet data the compressed image frame
data (i.e., high-compression data) transmitted from the wire-
less transmitting unit 20 of the endoscope 10, and outputs this
to the image data expansion unit 35 and the second image data
storage unit 38 (step Sa2). The image data expansion unit 35
performs expansion processing on the compressed image
frame data (i.e., a high-compression data) which is input, and
outputs the result to the image processing unit 36 (step Sa3).
The image processing unit 36 performs image processing on
the expanded image frame data, and outputs the image frame
data before the image processing to the display unit 37 (step
Sad). The display unit 37 displays the image-processed image
frame data as images on a display monitor or the like (step
Sa5).

When the wireless receiving unit 34 receives a communi-
cation disconnection command, it ends the packet communi-
cation with the wireless transmitting unit 20 of the endoscope
10. If, on the other hand, the wireless receiving unit 34 has not
received a communication disconnection command, it returns
to step Sa2. The display apparatus power supply 32 deter-
mines whether or not it has received a communication dis-
connection command from the display apparatus operating
unit 31 as an operation signal. If the display apparatus power
supply 32 has received a communication disconnection com-
mand, it stops supplying power to each block of the display
apparatus 30 after a predetermined time has elapsed. If the
display apparatus power supply 32 has not received a com-
munication disconnection command, it returns to step Sa2
(step Sa6).

If this type of method is employed, because the wireless
transmitting unit 20 of the endoscope 10 does not wirelessly
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transmit low (or non-) compression data (for example, static
image data) which has a large data size, the wireless trans-
mitting unit 20 is able to wirelessly transmit high-compres-
sion data (for example, moving image data) to the display
apparatus 30 without causing the communication speed to
become insufficient. Moreover, because the endoscope 10
stores low (or non-) compression data which has a large data
size in the first image data storage unit 22 which is provided
in the endoscope 10, a user is able to obtain static image data
having a high image quality in the endoscope 10. Further-
more, the user is able to display wirelessly transmitted mov-
ing image data on the display unit 37 of the display apparatus
30, and is able to obtain moving image data from the external
interface 39 as well.

Note that it is also possible to employ a structure in which
a low (or non-) compression data generation command (for
example, a static image capture command) is transmitted
from the wireless transmitting unit 20 of the endoscope 10 to
the wireless receiving unit 34 of the display apparatus 30. By
employing this structure, the display apparatus 30 which
receives the low (or non-) compression data generation com-
mand stages a viewing display in which the updating of the
image frame data (for example, moving image data) currently
displayed on the display unit 37 is temporarily halted. By
staging this type of viewing display, the endoscope 10 is able
to notify the user that the low (or non-) compression data
generation processing has been executed.

Second Embodiment

Next, a second embodiment of the present invention will be
described. FIG. 5 is a block diagram of an endoscope accord-
ing to the present embodiment. In FIG. 5, an endoscope 40 is
provided with an endoscope operating unit 41, an endoscope
power supply 42, an endoscope controlunit 43, a light control
unit 44, a light source unit 45, a light emitting unit 46, an
image capture unit 47, an image data generation unit 48, a first
image data compression unit 49, a first wireless transmitting
unit 50, a second image data compression unit 51, a third
image data storage unit 52, and a second wireless transmitting
unit 53.

The endoscope operating unit 41 performs the same type of
operations as the endoscope operating unit 11 shown in FIG.
1. The endoscope power supply 42 performs the same type of
operations as the endoscope power supply 12 shown in FIG.
1. The endoscope control unit 43 performs the same type of
operations as the endoscope control unit 13 shown in FIG. 1.
The endoscope control unit 43 outputs to the first wireless
transmitting unit 50 a communication connection command
to open communication with the first wireless receiving unit
64 of the display apparatus 60 shown in FIG. 6 (described
below). In the same way, the endoscope control unit 43 out-
puts to the second wireless transmitting unit 53 a communi-
cation connection command to open communication with the
second wireless receiving unit 68 of the display apparatus 60
shown in FIG. 6 (described below). The endoscope control
unit 43 receives a communication connection command for
the endoscope 40 from the endoscope operating unit 41 as an
operation signal. Communication disconnection commands
are executed by the endoscope control unit 43 operating in the
same way as the endoscope control unit 13 shown in FIG. 1.

The endoscope control unit 43 issues commands about
packet data transmission timings to the first wireless trans-
mitting unit 50 and the second wireless transmitting unit 53.
The endoscope control unit 43 also acquires from the first
wireless transmitting unit 50 information showing whether or
not the first wireless transmitting unit 50 has completed the
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packet data transmission. In the same way, the endoscope
controlunit 43 acquires from the second wireless transmitting
unit 53 information showing whether or not the second wire-
less transmitting unit 53 has completed the packet data trans-
mission.

When the endoscope control unit 43 has received a low
(non-) compression data generation command (for example,
a command to photograph a static image) as an operation
signal from the endoscope operating unit 41, it outputs the
low (non-) compression data generation command to the
second image data compression unit 51. Furthermore, the
endoscope control unit 43 also commands the first wireless
transmitting unit 50 to attach “high-compression data storage
command information” to the image frame data. Here, this
“high-compression data storage command information”
refers to information referenced by the first wireless receiving
unit 64 of the display apparatus 60 in order store image frame
data transmitted from the first wireless transmitting unit 50 in
the fourth image data storage unit 69 of the display apparatus
60 shown in FIG. 6 (described below). Note that this “high-
compression data storage command information” is not only
information attached to image frame data, but may also be
information originally included in the image frame data. Fur-
thermore, it is also possible to switch the bits showing this
“high-compression data storage command information”
between “valid” and “invalid”.

The endoscope control unit 43 which has received this low
(non-) compression data generation command may also com-
mand the first wireless transmitting unit 50 such that the first
wireless transmitting unit 50 temporarily halts the packet data
transmission until the packet data transmission of the second
wireless transmitting unit 53 is completed. By doing this,
packet data is transmitted to the second wireless transmitting
unit 53 while the packet data transmission performed by the
first wireless transmitting unit 50 is temporarily halted.

The light control unit 44, the light source unit 45, and the
light emitting unit 46 perform the same type of operations
respectively as the light control unit 14, the light source unit
15, and the light emitting unit 16 in FIG. 1. The image capture
unit 47 performs the same type of operations as the image
capture unit 17 in FIG. 1. The image data generation unit 48
performs the same type of operations as the image data gen-
eration unit 18 in FIG. 1.

The first image data compression unit 49 performs the
same type of operations as the first image data compression
unit 19 in FIG. 1. The first image data compression unit 49
outputs image frame data (for example, moving image data)
that has undergone intra-frame compression to the first wire-
less transmitting unit 50.

The first wireless transmitting unit 50 performs the same
type of operations as the first wireless transmitting unit 20.
The first wireless transmitting unit 50 transmits packet data
for the image frame data as a wireless signal to the first
wireless receiving unit 64 of the display apparatus 60 shown
in FIG. 6 (described below). Moreover, when the first wireless
transmitting unit 50 receives a command to attach “high-
compression data storage command information” from the
endoscope control unit 43, it transmits the packet data after
attaching the “high-compression data storage command
information” to the image frame data.

The second image data compression unit 51 performs the
same type of operations as the second image data compres-
sion unit 21 in FIG. 1. The second image data compression
unit 51 outputs to the third image data storage unit 52 image
frame data (for example, static image data) that has under-
gone intra-frame compression. Here, because this image
frame data is high image quality data, even after the image
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frame data has been expanded, the compressed image frame
data output by the second image data compression unit 51 is
low-compression data having fewer data losses than the com-
pressed image frame data output by the first image data com-
pression unit 49. Note that it is also possible for the second
image data compression unit 51 to output non-compression
data. Alternatively, the second image data compression unit
51 may output lossless compressed data in which absolutely
no data losses are generated by the expansion processing.

The third image data storage unit 52 corresponds to the first
image data storage unit 22 in FIG. 1, and receives compressed
image frame data from the second image data compression
unit 51 and stores it. The third image data storage unit 52 also
outputs compressed image frame data to the second wireless
transmitting unit 53.

When the second wireless transmitting unit 53 received a
communication connection command from the endoscope
control unit 43, it starts packet communication with the sec-
ond wireless receiving unit 68 of the display apparatus 60
shown in FIG. 6 (described below). The second wireless
transmitting unit 53 also transmits data packets of the image
frame data as a wireless signal to the second wireless receiv-
ing unit 68 of the display apparatus 60 shown in FIG. 6
(described below). On the other hand, when the second wire-
less transmitting unit 53 receives a communication discon-
nection command from the endoscope control unit 43, it ends
the packet communication with the second wireless receiving
unit 68 of the display apparatus 60 shown in FIG. 6 (described
below).

Note that it is not necessary for the second wireless trans-
mitting unit 53 to employ the same communication system as
the first wireless transmitting unit 50, and it is also possible
for it to execute faster communication than the first wireless
transmitting unit 50. For example, it is also possible for the
second wireless transmitting unit 53 to perform multi-value
modulation in which a large quantity of information is deliv-
ered in one segment (symbol) of a signal. It is also possible for
the second wireless transmitting unit 53 to have a wider
communication bandwidth than the first wireless transmitting
unit 50.

FIG. 6 is a block diagram of a display apparatus according
to the present embodiment. A display apparatus 60 shown in
FIG. 6 is provided with a display apparatus operating unit 61,
a display apparatus power supply 62, a display apparatus
control unit 63, a first wireless receiving unit 64, an image
data expansion unit 65, an image processing unit 66, a display
unit 67, a second wireless receiving unit 68, a fourth image
data storage unit 69, and an external interface 70.

The display apparatus operating unit 61 performs the same
type of operations as the display apparatus operating unit 31
in FIG. 2. The display apparatus power supply 62 performs
the same type of operations as the display apparatus power
supply 32 in FIG. 1. The display apparatus control unit 63
performs the same type of operations as the display apparatus
control unit 33 in FIG. 2. The display apparatus control unit
63 receives a communication connection command as an
operation signal from the display apparatus operating unit 61,
and outputs to the first wireless receiving unit 64 a commu-
nication connection command to open communication with
the first wireless transmitting unit 50 of the endoscope 40. In
the same way, the display apparatus control unit 63 outputs to
the second wireless receiving unit 68 a communication con-
nection command to open communication with the second
wireless transmitting unit 53 of the endoscope 40. Commu-
nication disconnection commands are executed by the dis-
play apparatus control unit 63 operating in the same way as
the endoscope control unit 33 shown in FIG. 2.
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The first wireless receiving unit 64 receives a communica-
tion connection command from the display apparatus control
unit 63, and starts packet communication with the first wire-
less transmitting unit 50 of the endoscope 40. The first wire-
less receiving unit 64 performs demodulation processing on
the data received as a wireless signal, and acquires com-
pressed image frame data transmitted from the first wireless
transmitting unit 50 of the endoscope 40 from the packet data,
and then outputs this to the image data expansion unit 65.

The first wireless receiving unit 64 detects whether or not
“high-compression data storage command information™ is
attached to the image frame data (i.e., high-compression data)
transmitted from the first wireless transmitting unit 50 in FIG.
5. If this “high-compression data storage command informa-
tion” is attached, the first wireless receiving unit 64 outputs
the compressed image frame data to the fourth image data
storage unit 69 as well.

The second wireless receiving unit 68 receives a commu-
nication connection command from the display apparatus
control unit 63, and starts packet communication with the
second wireless transmitting unit 53 of the endoscope 40. The
second wireless receiving unit 68 executes demodulation pro-
cessing on the data received as a wireless signal, and acquires
compressed image frame data transmitted from the second
wireless transmitting unit 53 of the endoscope 40 from the
packet data, and then outputs this to the fourth image data
storage unit 69.

The image data expansion unit 65 performs expansion
processing on the compressed image frame data which is
input into it, and then outputs the results to the image pro-
cessing unit 66. The image processing unit 66 performs image
processing such as noise reduction and enhancement process-
ing and the like on the expanded image frame data, and after
the image frame data has completed the image processing, the
image processing unit 66 outputs it to the display unit 67. The
display unit 67 displays the image-processed image frame
data as images on a display monitor or the like.

The fourth image data storage unit 69 stores compressed
image frame data which is input into it. Note that the fourth
image data storage unit 69 may also be a removable storage
medium as typified, for example, by memory cards. The
external interface 70 acquires the compressed image frame
data from the fourth image data storage unit 69, and after
converting it into data which conforms to the communication
standard for communicating with the peripheral device (not
shown) of the display apparatus 60, outputs the compressed
image frame data to the peripheral device (not shown).

FIG. 7 shows the packet data transmission timings of the
first wireless transmitting unit 50 and the packet data trans-
mission timings of the second wireless transmitting unit 53.
The first wireless transmitting unit 50 transmits high-com-
pression data packets (for example, moving image data). The
second wireless transmitting unit 53 transmits low (or non-)
compression data packets (for example, static image data).
Here, it is also possible for the endoscope control unit 43 to
decide transmission blank periods, which are periods during
which the first wireless transmitting unit 50 is not transmit-
ting packet data, for example, by determining whether or not
the image frame data transmission is fully completed. Alter-
natively, these transmission blank periods may also be
decided by the packet data being transmitted at a predeter-
mined cycle. Note that it is also possible for the first wireless
transmitting unit 50 and the second wireless transmitting unit
53 to transmit packet data alternatingly at a predetermined
cycle regardless of whether they have received commands
from the endoscope control unit 43.
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FIG. 8 is an operation flowchart of the endoscope accord-
ing to the present embodiment. The endoscope operating unit
41 receives operation inputs from a user, and outputs opera-
tion signals to the endoscope control unit 43 and the endo-
scope power supply 42. The endoscope power supply 42
receives a communication connection command from the
endoscope operating unit 41 as an operation signal, and
begins supplying power to each block of the endoscope 40.

The endoscope control unit 43 receives light emission
amount data for the light irradiated inside the body cavity as
an operation signal from the endoscope operating unit 41, and
outputs the light emission amount data to the light control unit
44. The light control unit 44 drives the light source unit 45
based on light emission amount data input from the endo-
scope control unit 43. The light source unit 45 supplies light
to the light emitting unit 46 via, for example, an optical fiber
in accordance with the drive signal from the light control unit
44. The light emitting unit 46 irradiates light supplied in this
manner to the interior of a body cavity.

The endoscope control unit 43 receives a communication
connection command from the endoscope operating unit 41
as an operation signal. The endoscope control unit 43 outputs
to the first wireless transmitting unit 50 a communication
connection command to open communication with the first
wireless receiving unit 64 of the display apparatus 60. The
first wireless transmitting unit 50 receives the communication
connection command from the endoscope control unit 43, and
begins packet communication with the first wireless receiving
unit 64 of the display apparatus 60. In the same way, the
second wireless transmitting unit 53 begins packet commu-
nication with the second wireless receiving unit 68 of the
display apparatus 60 (step Sb1).

The routine from step Sb2 to step Sb3 is the same as the
routine from step S2 to step S3 in FIG. 3. The first image data
compression unit 49 outputs to the first wireless transmitting
unit 50 the image frame data that has completed intra-frame
compression (step Sh4).

The endoscope control unit 43 determines whether or not a
low (or non-) compression data generation command has
been received from the endoscope operating unit 41 (step
Sb5). If the endoscope control unit 43 has received a low (or
non-) compression data generation command (for example, a
static image capture command) as an operation signal from
the endoscope operating section 41, it outputs the low (or
non-) compression data generation command to the second
image data compression unit 51. Furthermore, the endoscope
control unit 43 also commands the first wireless transmitting
unit 50 to attach “high-compression data storage command
information” to the image frame data (i.e., high-compression
data) output by the first image data compression unit 49. If a
low (or non-) compression data generation command has not
been received as an operation signal from the endoscope
operating section 41, the endoscope control unit 43 moves to
step Sb9.

When the second image data compression unit 51 receives
the low (or non-) compression data generation command, it
outputs the compressed image frame data to the third image
data storage unit 52 (step Sb6). The third image data storage
unit 52 receives the compressed image frame data from the
second image data compression unit 51 and stores this data
(step Sb7). The first wireless transmitting unit 50 which was
commanded to attach the “high-compression data storage
command information” attaches the “high-compression data
storage commands information” to the high-compression
data (step Sb8).

Next, the endoscope control unit 43 determines whether or
not there is currently a transmission blank period in accor-
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dance with the aforementioned conditions (step Sb9). If it is
not determined to be a transmission blank period, the endo-
scope control unit 43 commands the first wireless transmit-
ting unit 50 to transmit packet data. The first wireless trans-
mitting unit 50 then transmits data packets ofthe image frame
data (i.e., high-compression data) as a wireless signal to the
first wireless receiving unit 64 of the display apparatus 60
(step Sb10).

When the first wireless transmitting unit 50 and the second
wireless transmitting unit 53 receive a communication dis-
connection commands, they end packet communication with
the respective wireless receiving units of the display appara-
tus 60. In contrast, if they have not received a communication
disconnection command, the first wireless transmitting unit
50 and the second wireless transmitting unit 53 return to step
Sb2. The endoscope power supply 42 also determines
whether or nota communication disconnection command has
been received as an operation signal from the endoscope
operating unit 41. If a communication disconnection com-
mand has been received, the endoscope power supply 42
stops supplying power to each block of the endoscope 40 after
a predetermined time has elapsed. If a communication dis-
connection command has not been received, the endoscope
power supply 42 returns to step Sh2 (Step Sb11).

If it is determined in step Sb9 to be a transmission blank
period, the endoscope control unit 43 determines whether or
not the packet data transmission by the second wireless trans-
mitting unit 53 was completed during the previous attempt. If
the transmission was completed, the routine returns to step
Sb11 (step Sb12). If the transmission was not completed, the
endoscope control unit 43 commands the second wireless
transmitting unit 53 to transmit packet data. The second wire-
less transmitting unit 53 then transmits data packets of the
image frame data (i.e., low (or un-) compressed data) as a
wireless signal to the second wireless receiving unit 68, and
the routine moves to step Sb9 (step Sb13).

FIG. 9 is an operation flowchart for the display apparatus
according to the present embodiment. The display apparatus
operating unit 61 receives operating input from a user, and
outputs operation signals to the display apparatus control unit
63 and the display apparatus power supply 62. The display
apparatus power supply 62 receives a communication con-
nection command from the display apparatus operating unit
61 as an operation signal, and starts supplying power to each
block of the display apparatus 60.

The display apparatus control unit 63 receives the commu-
nication connection command from the display apparatus
operating unit 61 as an operation signal, and outputs to the
first wireless receiving unit 64 a communication connection
command instructing it to open communication with the
wireless transmitting unit 50 of the endoscope 40. The first
wireless receiving unit 64 receives the communication con-
nection command from the display apparatus control unit 63,
and starts packet communication with the first wireless trans-
mitting unit 50 of the endoscope 40. In the same way, the
second wireless receiving unit 68 receives the communica-
tion connection command from the display apparatus control
unit 63, and starts packet communication with the second
wireless transmitting unit 53 of the endoscope 40 (step Scl).

If a packet data transmission has been made from the first
wireless transmitting unit 50, the first wireless receiving unit
64 executes demodulation processing on the received data,
and acquires the packet data from the compressed image
frame data, and then outputs it to the image data expansion
unit 65 (step Sc2). In step Sc3, if a transmission of packet data
has been made from the second wireless transmitting unit 53,
the second wireless receiving unit 68 executes demodulation
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processing on the received data, and acquires the packet data
from the compressed image frame data, and then outputs it to
the image data expansion unit 65 and the fourth image data
storage unit 69. The fourth image data storage unit 69 stores
the compressed image frame data (i.e., low (or un-) com-
pressed data) (step Sc4).

The image data expansion unit 65 performs expansion
processing using a plurality of packets of packet data.
Accordingly, even if packet data was not received in step Sc2,
the image data expansion unit 65 executes expansion process-
ing on the compressed image frame data that has been input
up until the previous time (step Sc5). The image processing
unit 66 executes image processing on the expanded image
frame data, and outputs the image frame data which has
completed image processing to the display unit 67 (step Sc6).

The first wireless receiving unit 64 detects whether or not
“high-compression data storage command information™ is
attached to the image frame data in the received packet data
(step Sc7). If this “high-compression data storage command
information” is attached, the first wireless receiving unit 64
outputs the compressed image frame data to the fourth image
data storage unit 69. The fourth image data storage unit 69
stores the compressed image frame data (step Sc8).

The display unit 67 displays the image-processed image
frame data as images on a display monitor or the like (step
Sc9). When the first wireless receiving unit 64 and the second
wireless receiving unit 68 receive a communication discon-
nection command, they end the packet communication with
the respective wireless transmitting units of the endoscope
40. If, on the other hand, the first wireless receiving unit 64
and the second wireless receiving unit 68 have not received a
communication disconnection command, they return to step
Sc2. The display apparatus power supply 62 determines
whether or not it has received a communication disconnection
command from the display apparatus operating unit 61 as an
operation signal. If the display apparatus power supply 62 has
received a communication disconnection command, it stops
supplying power to each block of the display apparatus 60
after a predetermined time has elapsed. If the display appa-
ratus power supply 62 has not received a communication
disconnection command, it returns to step Sc2 (step Sc10).

If this type of method is employed, the second wireless
transmitting unit 53 of the endoscope 40 is able to wirelessly
transmit low (or non-) compression data (for example, static
image data) which has a large data size during blank periods
ot high-compression data (for example, moving image data)
transmission. Namely, the first wireless transmitting unit 50 is
able to wirelessly transmit high-compression data to the dis-
play apparatus 60 without causing the communication speed
to become insufficient. As a result, the user is able to obtain
static image data having a high image quality from the fourth
image data storage unit 69 and the external interface 70 of the
display apparatus 60.

Note that the timings of the low (or non-) compression data
(forexample, static image data) transmissions may also be set
in the following manner. FIG. 10 is an operation flowchart of
the display apparatus according to the present embodiment.
Here, step Sd1 through step Sd8 are the same as step Sbl
through step Sb8 in FIG. 8.

When a user wishes to end an examination being per-
formed with the endoscope 40, the endoscope operating unit
41 receives a stop command for the light control unit 44 (i.e.,
a command to turn off the light emitting unit 46), and notifies
the endoscope control unit 43 about the stop command for the
light control unit 44. The endoscope control unit 43 deter-
mines whether or not it has received a stop command for the
light control unit 44 from the endoscope operating unit 41
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(step Sd9). If the endoscope control unit 43 has not received
the stop command for the light control unit 44, then because
it assumes that the user is continuing the examination per-
formed with the endoscope 40, the endoscope control unit 43
commands the first wireless transmitting unit 50 to transmit
data packets of the image frame data (i.e., high-compression
data). The first wireless transmitting unit 50 transmits data
packets of the image frame data (i.e., a high-compression
data) as a wireless signal to the first wireless receiving unit 64
of'the display apparatus 60, and then moves to step Sd2 (step
Sd10).

When the endoscope control unit 43 has received a stop
command for the light control unit 44, then because it
assumes that the user is ending the examination performed
with the endoscope 40, the endoscope control unit 43 receives
the stop command for the light control unit 44 and stops
operations of the light control unit 44. In addition, the endo-
scope control unit 43 commands the first wireless transmit-
ting unit 50 to stop transmitting image frame data. Further-
more, the endoscope control unit 43 determines whether or
not the second wireless transmitting unit 53 has completed
the transmission of the entire group of data packets. If the
transmission has not been completed, the endoscope control
unit 43 commands the second wireless transmitting unit 53 to
transmit the un-transmitted packet data. When the second
wireless transmitting unit 53 receives the packet data trans-
mission command, it transmits the data packets of image
frame data (i.e., low (or un-) compressed data) as a wireless
signal to the second wireless receiving unit 68 of the display
apparatus 60, and then moves to step Sd9 (step Sd12).

If this type of method is employed, because the second
wireless transmitting unit 53 of the endoscope 40 wirelessly
transmits low (or non-) compression data (for example, static
image data) which has a large data size collectively after the
transmission of the high-compression data (for example,
moving image data) has been stopped, the first wireless trans-
mitting unit 50 is able to wirelessly transmit high-compres-
sion data to the display apparatus 60 without causing the
communication speed to become insufficient. As a result, the
user is able to obtain static image data having a high image
quality from the fourth image data storage unit 69 and the
external interface 70 of the display apparatus 60.

Note that for the determination conditions of step Sd9 in
FIG. 10, instead of determining whether or not a stop com-
mand for the light control unit 44 has been received, it is also
possible to determine whether or not a communication dis-
connection command has been made to the endoscope power
supply 42, namely, whether the endoscope power supply 42
has received a command to stop supplying power to the endo-
scope 40. Furthermore, if the power held by the endoscope
power supply 42 is insufficient, then it is also possible for the
endoscope 40 to wait until the endoscope power supply 42 has
been recharged, and to then use the next power supply com-
mand as a trigger for collectively transmitting data packets to
the display apparatus 60.

Embodiments of this invention have been described above
in detail with reference made to the drawings. However, the
specific structure thereof’is not limited to these embodiments,
and various design modifications and the like are included
therein insofar as they do not depart from the spirit or scope of
this invention.

Moreover, the image capture unit described in the present
invention corresponds to the image capture unit 17 and the
image capture unit 47. The image data generation unit corre-
sponds to the image data generation unit 18 and the image
data generation unit 48. The first image data compression unit
corresponds to the first image data compression unit 19 and
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the first image data compression unit 49. The second image
data compression unit corresponds to the second image data
compression unit 21 and the second image data compression
unit 51. The image data storage unit corresponds to the first
image data storage unit 22 and the third image data storage
unit 52. The image transmission unit corresponds to the wire-
less transmitting unit 20, the first wireless transmitting unit
50, and the second wireless transmitting unit 38. The operat-
ing unit corresponds to the endoscope operating unit 11 and
the endoscope operating unit 41. The image selection unit
corresponds to the endoscope operating unit 11, the endo-
scope control unit 13, the endoscope operating unit 41, and
the endoscope control unit 43.

Itis also possible for a program which achieves the respec-
tive steps shown in FIG. 3, FIG. 4, FIG. 8, FIG. 9, and FIG. 10
to be recorded on a computer-readable recording medium. It
is also possible for the processing executed by the communi-
cation terminal to be performed by causing this program
recorded on a recording medium to be read and executed by a
computer system. Note that, here, the term ‘computer system’
may include the OS (Operating System) and hardware such as
peripheral devices and the like.

Moreover, it a WWW system is being utilized, then ‘com-
puter system’ can also include a homepage provider environ-
ment (or display environment). Moreover, ‘Computer read-
able recording medium’ refers to a flexible disk, an electro-
optic disk, ROM, recordable non-volatile memory such as
flash memory, transportable media such as a CD-ROM and
the like, and recording devices such as hard disks that are built
into a computer system.

Moreover, ‘Computer readable recording medium’ also
includes devices that hold a program for a fixed time such as
the internal volatile memory (for example, DRAM (Dynamic
random Access Memory)) in a computer system which forms
the server or client when the program is transmitted via a
network such as the Internet or via a communication line such
as a telephone line.

Moreover, this program may also be transmitted from a
computer system that stores the program on a storage device
or the like via a transmission medium. Alternatively, this
program may be transmitted to another computer system by
means of a transmission wave within the transmission
medium. Here, the ‘transmission medium’ which transmits
the program refers to a medium having a function of trans-
mitting information such as a network such as the Internet or
a communication line such as a telephone line.

Moreover, the above described program may also be
designed to fulfill a portion of the above described functions.
Furthermore, the above described program may also achieve
these functions in combination with a program which is
already recorded on the computer system. The above
described program may also be what is known as a differential
file (i.e., a differential program).

INDUSTRIAL APPLICABILITY

According to the present invention, an image transmission
terminal stores static image data that has a large data size in
the image transmission terminal without wirelessly transmit-
ting this data. As a result, a user is able to obtain static image
data having a high image quality in an image transmission
terminal. In addition, as a result of the image transmission
terminal wirelessly transmitting the static image data having
a large data size during blank periods of the moving image
transmission, a user is able to obtain static image data having
a high image quality on a display apparatus. Namely, the
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present invention makes it possible to achieve a superior
image transmission terminal in order to wirelessly transmit
image data.

DESCRIPTION OF THE REFERENCE
NUMERALS

10 . .. Endoscope 11 . . . Endoscope operating unit 12 . . .
Endoscope power supply 13 . . . Endoscope control unit

14 ... Light control unit 15 . . . Light source unit 16 . . . Light 10

emitting unit 17 . . . Image capture unit 18 . . . Image data
generation unit 19 . . . First image data compression unit
20 . . . Wireless transmitting unit 21 . . . Second image data
compression unit 22 . . . First image data storage unit Display
apparatus 31 . . . Display apparatus operating unit 32 . . .
Display apparatus power supply 33 . . . Display apparatus
control unit 34 . . . Wireless receiving unit 35 . . . Image data
expansion unit 36 . . . Image processing unit 37 . . . Display
unit 38 . . . Second image data storage unit 39 . . . External
interface 40 . . . Endoscope 41 . . . Endoscope operating unit
42 ... Endoscope power supply 43 . . . Endoscope control unit
44 ... Light control unit 45 . . . Light source unit 46 . . . Light
emitting unit 47 . . . Image capture unit 48 . . . Image data
generation unit 49 . . . First image data compression unit
50 . . . First wireless transmitting unit 51 . . . Second image
data compression unit 52 . . . Third image data storage unit
53 . . . Second wireless transmitting unit 60 . . . Display
apparatus 61 . . . Display apparatus operating unit 62 . . .
Display apparatus power supply 63 . . . Display apparatus

control unit 64 . . . First wireless receiving unit 65 . . . Image
data expansion unit 66 . . . Image processing unit 67 . . .
Display unit 68 . . . Second wireless receiving unit 69 . . .

Fourth image data storage unit 70 . . . External interface

What is claimed is:

1. An image transmission terminal comprising:

an operating unit;

an image capture unit that outputs a pixel signal that cor-
responds to an amount of light irradiated onto an imag-
ing element;

an image data generating unit that generates and then out-
puts an image frame data based on the pixel signal;

a first image data compression unit that compresses the
image frame data at a predetermined compression rate
and then outputs the image frame data;

a second image data compression unit that, when receiving
a command to keep the image frame data uncompressed
orto compress the image frame data at a lower compres-
sion rate than the predetermined compression rate from
the operating unit, outputs a non-compression image
frame data which remains uncompressed or a low-com-
pression image frame data in which the image frame
data is compressed at a lower compression rate than the
predetermined compression rate;

an image data storage unit that stores the non-compression
image frame data or the low-compression image frame
data output from the second image data compression
unit; and

an image transmission unit that wirelessly transmits the
image frame data stored in the image data storage unit
and output from the second image data compression
unit, wherein

the image transmission unit configured to operate at least
one of a first image transmission process that wirelessly
transmits the image frame data output from the second
image data compression unit and stored in the image
data storage unit during a transmission blank period in
wireless transmission of the image frame data continu-
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ously output from the first image data compression unit,
or a second image transmission process that wirelessly
transmits the image frame data output from the second
image data compression unit and stored in the image
data storage unit after receiving a stop command of
wireless transmission of the image frame data continu-
ously output from the first image data compression unit
via the operating unit.

2. The image transmission terminal according to claim 1,

wherein,

when the image transmission unit operates the second
image transmission process, the image transmission unit
wirelessly transmits the image frame data output from
the second image data compression unit and stored in the
image data storage unit after performing a communica-
tion disconnection command operation by the operating
unit.

3. The image transmission terminal according to claim 2,

further comprising:

a first transmitting unit wirelessly transmits the image
frame data output from the first image data compression
unit; and

a second transmitting unit wirelessly transmits the image
frame data output from the second image data compres-
sion unit.

4. The image transmission terminal according to claim 2,

further comprising

a control unit that, when receiving a command that either
remains the image frame data uncompressed or com-
presses the image frame data at alower compression rate
than the predetermined compression rate from the oper-
ating unit, commands so as to attach a command infor-
mation to the image frame data, the command informa-
tion include a command for storing the image frame data
being output from the first image frame data compres-
sion unit.

5. The image transmission terminal according to claim 1,

further comprising

a power supply, wherein

when the image transmission unit operates the second
image transmission process, the image transmission unit
wirelessly transmits the image frame data output from
the second image data compression unit and stored in the
image data storage unit after performing a command to
stop supplying power by the operating unit.

6. The image transmission terminal according to claim 1,

wherein

the image transmission terminal is an endoscope, and
wherein

when the image transmission unit operates the second
image transmission process, the image transmission unit
wirelessly transmits the image frame data output from
the second image data compression unit and stored in the
image data storage unit after receiving a command to
end examination being performed with the endoscope.

7. The image transmission terminal according to claim 6,

wherein

when the image transmission unit operates the second
image transmission process, the image transmission unit
wirelessly transmits the image frame data output from
the second image data compression unit and stored in the
image data storage unit after performing a communica-
tion disconnection command operation by the operating
unit.
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8. The image transmission terminal according to claim 6,

further comprising

a power supply, wherein

when the image transmission unit operates the second
image transmission process, the image transmission unit
wirelessly transmits the image frame data output from
the second image data compression unit and stored in the
image data storage unit after performing a command to
stop supplying power by the operating unit.

9. The image transmission terminal according to claim 6,

further comprising

a light control unit and a light emitting unit, wherein

when the image transmission unit operates the second
image transmission process, the image transmission unit
wirelessly transmits the image frame data output from
the second image data compression unit and stored in the
image data storage unit after performing a command to
stop controlling a light to the light control unit, or a
command to turn off a light to the light emitting unit by
the operating unit.

10. An image transmission method comprising steps of:

outputting a pixel signal that corresponds to an amount of
light irradiated onto an imaging element;

generating an image frame data and then outputting the
image frame data based on the pixel signal;

compressing the image frame data at a predetermined com-
pression rate and then outputting the image frame data;

outputting a non-compression image frame data which
remains the image frame data uncompressed or a low-
compression image frame data in which the image frame
data is compressed at a lower compression rate than the
predetermined compression rate, when receiving a com-
mand to keep the image frame data uncompressed or to
compress the image frame data at a lower compression
rate than the predetermined compression rate;

storing the non-compression image frame data or the low-
compression image frame data; and

wirelessly transmitting the image frame data stored as the
non-compression image frame data or the low-compres-
sion image frame data, wherein

in the step of wirelessly transmitting the image frame data,
at least one of

afirst image transmission process that wirelessly transmits
the image frame data stored as the non-compression
image frame data or the low-compression image frame
data during a transmission blank period in wirelessly
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transmission of the image frame data compressed at the
predetermined compression rate and continuously out-
put, or

a second image transmission process that wirelessly trans-
mits the image frame data stored as the non-compression
image frame data or the low-compression image frame
data after receiving a stop command of wireless trans-
mission of the image frame data compressed at the pre-
determined compression rate and continuously output,
is performed.

11. A non-transitory computer readable medium recorded

with a program for causing a computer to execute steps of:

outputting a pixel signal that corresponds to an amount of
light irradiated onto an imaging element;

generating an image data and then outputting the image
frame data based on the pixel signal;

compressing the image frame data at a predetermined com-
pression rate and then outputting the image frame data;

outputting a non-compression image frame data which
remains the image frame data uncompressed or a low-
compression image frame data in which the image frame
data is compressed at a lower compression rate than the
predetermined compression rate, when receiving a com-
mand to keep the image frame data uncompressed or to
compress the image frame data at a lower compression
rate than the predetermined compression rate;

storing the non-compression image frame data or the low-
compression image frame data; and

wirelessly transmitting the image frame data stored as the
non-compression image frame data or the low-compres-
sion image frame data, wherein

in the step of wirelessly transmitting the image frame data,
at least one of

a first image transmission process that wirelessly transmits
the image frame data stored as the non-compression
image frame data or the low-compression image frame
data during a transmission blank period in wirelessly
transmission of the image frame data compressed at the
predetermined compression rate and continuously out-
put, or

a second image transmission process that wirelessly trans-
mits the image frame data stored as the non-compression
image frame data or the low-compression image frame
data after receiving a stop command of wireless trans-
mission of the image frame data compressed at the pre-
determined compression rate and continuously output,

is performed.



